The hydrolysis of maltose by glucoamylase (EC 3. 2. 1. 3 from Rhizopus niveus) was car ried out in the presence and absence of dextran and dextran sulfate, which are the components of supports of immobilized enzymes. The interaction between dextran and the enzyme was observed by the fluorescence spectrophotometry.
It is known well that immobilization of enzymes often causes some changes of kinetic properties of the enzymes. These changes have been ascribed to (1) ununiform distribution of substrate in outer and inner phase of im mobilized enzyme caused by finite diffusion velocity of the substrate,1) (2) the difference of electrostatic potential between outer and inner phases due to the charge of carrier2) and (3) chemical modification of enzyme due to covalent attachment to carrier. 3) In these explanations, a premise is implied that the presence of carrier constituents in a high concentration does not affect the intrinsic kinetic properties in inner phase of the im mobilized enzyme.
It is very difficult to investigate the interac tion between an enzyme and its carrier using the immobilized enzyme itself. One alterna tive way to overcome this difficulty may replace an immobilized enzyme reaction system with the model system, in which the enzyme reaction runs in a medium containing a polymer, the component of carrier.
Laurent4) and Mattiasson et al. 5 ) examined enzymic reactions in polymer media. 
MATERIALS AND METHODS

Materials.
Glucoamylase was purchased from Seikagaku Kogyo Co. To check the contamination with a-amylase in the enzyme preparation, the relationship between the decrease in blue value (percentage of absorbance of iodine color to that of initial one) and the increase in reducing value (percentage of glucosidic linkage cleaved) was studied by the same method as described by Tsujisaka.6 The fluorescence titration of glucoamylase with dextran was carried out at constant concentration of the enzyme by the successive dilution method,10) as follows: a definite amount of glucoamylase-dextran mixture was withdrawn from a cuvette after the first measurement had been made, and the same volume of the enzyme solution was added to the cuvette to give a lower con centration of dextran.
The wavelengths of excitation and emission for fluorescence titration experiment were 285 nm and 340 nm, respectively. The enzyme solution was used as a standard to correct for instrumental signal drift with time.
Measurement of dielectric constant.
The dielectric constants for dextran solutions of various concentra tions were measured on TR-IC Ratio Arm Transfor mer Bridge (Ando Denki Co.) at 25°C in the frequency range of 0.1 to 1.0 MHz."
The dielectric constants for methanol solutions were estimated by interpolating from the published values.11)
RESULTS AND DISCUSSION
Reactions in dextran solution
In order to examine the effect of dextran on the glucoamylase-catalyzed reaction, the Michaelis constant Km and the rate constant k0 during the course of degradation of the enzyme-substrate complex were determined in dextran solutions of various concentrations. The Hofstee plots are shown in Fig. 1 shown in Fig. 1 , the Km value is constant, while the k0 value decreases with the increasing dextran concentrations. These results suggest that dextran is apparently a noncompetitive inhibitor of glucoamylase. Then, the ratio of the maximum velocity in the presence of dextran VD to that in the ab sence of dextran V is given by V/VD=1+i/Ki (1) where i and Ki are the inhibitor concentration and the inhibitor constant, respectively. Figure  2 shows the linear relationship between V/VD and i. The Ki value was calculated as 34%. The intercept of ordinate gives the Ki value 34%.
Since the noncompetitive inhibition of dex tran seemed somewhat peculiar, other factors by which this phenomenon could be explained were sought for. Ono et al.13) reported that in a bacterial a-amylase-catalyzed reaction the k0 value decreased with the decrease of the dielectric constant of the solution, while the Km value was kept constant. According to Moriyama et al.,11) the dielectric constant of dextran solution decreased with the increase of dextran concentration.
A well established theory 141 about the influence of dielectric constant on the enzyme reaction suggests a linear relationship between Km value and the reciprocal of dielectric constant e and that between k0 value and 1/e. Figure 3 shows plots of the logarithms of k0 and Km values obtained in dextran solutions versus 1/c. In Fig. 3 , the same plots obtained in methanol solutions of various concentrations are also shown to be compared with those in dextran solutions. Although the straight lines were obtained, the tendency of the k0 value in dextran solution was different from that in methanol solution. Accordingly, it is con cluded that the decrease of the k0 value in the presence of dextran can not be explained by the change of dielectric constant of the solu tion. The exclusion and sieving effects were also rejected since the Km value did not change with dextran concentration. The binding of dextran to glucoamylase was confirmed by fluorescence titration of the enzyme with dextran as shown later.
Reactions in dextran sulfate solution
In order to examine the effect of poly electrolyte on the glucoamylase-catalyzed re action, the Km and ko values were estimated in dextran sulfate solution at pH 4. pH-activity curves Figure 5 shows the pH-activity curves in the hydrolysis of maltose with glucoamylase ob tained in 0.029 M Britton-Robinson buffer, dextran and dextran sulfate solution. There is not a large difference between the curves ob tained in the buffer and dextran solution, while the pH optimum in dextran sulfate solution shifts slightly to an alkaline pH. The decrease of the activity in dextran sulfate solution below pH 4.0 is considerably great as compared with that obtained in the buffer solution. These results also indicate that there might be some interactions between the en zyme and dextran sulfate.
Spectrofluorometry
The fluorescence spectra of glucoamylase in 
